In Fig. 2(c) the effect of the periodicity length L on the interaction is shown. As L increases a small decrease of the interaction width and simultaneously the growth rate is obtained, as expected due to the normalization of the total energy of the structure. In Fig. 2(d) we plot the dependence of the growth rate on the beam radius. It is clear that the axial wavenumber, where the maximum growth rate of Cherenkov instability is observed, does not depend on the beam radius, whereas the magnitude of the growth rate is strongly dependent on the beam radius. As expected, larger beam radius leads to a larger growth rate, since the structure mode that interacts with the beam is a cavity mode, which has most of his energy stored inside the grooves.
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Cyclotron instability
In Fig. 3 the unstable branch for the TE waves is presented and it is located slightly above the cyclotron line, as expected. In the same figure, the dispersion curves of the TE modes of a smooth coaxial waveguide with inner and outer radius R in = 8.5 mm and R out = 18.5 mm, respectively, are depicted. It has been found that the growth rate is not affected by the value of ε i ( Fig. 3(a) ). This is expected because these modes behave like waveguide ones and they slightly "sense" the existence of the slot. This happens because although the increase of ε i should lead to higher total losses, in parallel it prohibits part of the field to penetrate inside the slots. In addition, the growth rate curves are almost unaffected by the real part of the relative dielectric constant, except some areas, for which the difference can hardly be distinguished ( Fig. 3(b) ). This can be easily explained considering that, the field distribution changes slightly, when ε r increases. From Fig. 3 (c) one can realize that the increase of the periodicity length leads to a small increase of the growth rate of the cyclotron instability, as expected. Finally, in Fig. 3(d) the effect of the beam radius on the growth rate is shown. It is obvious that the axial wavenumber, where the growth rate is maximum, is approximately unchangeable, whereas the magnitude of the growth rate is strongly dependent on the beam radius. Qualitatively similar results have been derived for hybrid modes with m = 1, 2, 5 and 10. 
Conclusion
The azimuthal symmetric TE modes (waveguide modes of the corresponding smooth structure) are the most dangerous source of parasitic oscillations, while the ΤΜ modes are adequately attenuated. Moreover, for TE modes further modification of the geometry does not strongly affect the excitation of the parasitic modes. The effect of the losses reaches a saturation level, while the beam radial position in combination with the structure mode field determines whether a parasitic mode will be excited or not. 
Introduction
Coaxial gyrotrons offer the potential to generate microwave power in the multi-megawatt levels at frequencies well above 100 GHz [1] . However, the increased beam currents and voltages involved can cause loss of stable operation due to the excitation of spurious highfrequency oscillations in the beam tunnel region, which has been confirmed by theoretical and experimental studies [2] [3] . The beam tunnel consists of an alternating stack of copper and attenuating ceramic (lossy) rings and is mounted in the electron beam compression zone between the MIG and the cavity in order to suppress undesired parasitic oscillations. Despite these losses, parasitic oscillations often occur inside the gyrotron beam tunnel. In this work, we perform a parametric study of the geometry parameters on the growth rate of the instability of parasitic oscillations, for a gyrotron beam tunnel using SHM and the linearized Vlasov equation presented in detail in [2] and [4] .
We consider the simplified structure of the coaxial gyrotron beam tunnel with axial crosssection presented in Fig. 1 . The characteristics of this geometry are: R in = 8.5 mm, Space-charge Cherenkov instability Fig. 2(a) presents the real part of the dispersion curves of TM modes for the aforementioned geometry, whereas the dispersion curve of the first TM mode of the corresponding smooth coaxial waveguide, as well as the dispersion curve of the TEM mode are plotted too. From the numerical results, it has been found that increasing the losses (ε i ) the growth rate reduces slightly. The variation of the real part ε r of the dielectric constant changes the dispersion diagram of the structure leading to a different crossing point between the slow-beam mode and a TM-mode dispersion curve, which consequently corresponds to a different point of maximum growth rate ( Fig. 2(b) ). This dependence can be justified by the fact that the TM mode curve behaves like cavity mode and it "senses" the existence of the slot. Moreover, at the interface between the empty region and the corrugations part of the field power is reflected. The reflection coefficient at the interface between these two media is proportional to the ratio of their dielectric constants. Furthermore, the increase of ε r leads to a larger Ohmic quality factor Q ohm ≈ ε r / ε i . Based on the above, the fields are expected to have smaller portion of energy inside groove, smaller attenuation and larger growth rate. 
